Twenty mollicute strains isolated primarily from insect hosts were characterized and arranged into eight new species in the genus Mesoplasma. Morphological examination of the organisms by electron and dark-field microscopic techniques revealed that the cells of each strain were small, nonhelical, nonmotile, pleomorphic, and coccoid and that each cell was surrounded by a single cytoplasmic membrane with no evidence of a cell wall. Although the new mollicutes grew well in media containing horse or fetal bovine serum, growth in serum-free or cholesterol-free medium occurred only when the medium contained 0.04% polyoxyethylene sorbitan (Tween 80). The optimum temperature for growth was usually 30°C, but multiplication generally occurred over a temperature range of 10 to 32°C. All strains catabolized glucose. Most strains did not hydrolyze arginine or urea, although three related strains isolated from fireflies (the strain PUPA-2T [T = type strain] group) did hydrolyze arginine. The genome sizes ranged from 825 to 930 kbp, and the DNA base compositions (guanine-plus-cytosine contents) ranged from 26.5 to 31.6 mol%. The proposed type strains of the eight new species were not serologically related to the type strains of four other Mesoplasma species, five Entomoplasma species, 11 Acholeplasma species, and 100 Mycoplasma species and subspecies. Strain PS-1 (= ATCC 49582) is the type strain of Mesoplasma pleciue sp. nov., strain PUPA-2 (= ATCC 49581) is the type strain of Mesoplasma photuris sp. nov., strain YJS (= ATCC 43706) is the type strain of Mesoplasma syrphidae sp. nov., strain CHPA-2 (= ATCC 49578) is the type strain of Mesoplasma chauliocola sp. nov., strain ELCA-2 (= ATCC 49579) is the type strain of Mesoplasma comscae sp. nov., strain GRUA-1 (= ATCC 49580) is the type strain of Mesoplasma grammopterae sp. nov., strain BARC 779 (= ATCC 49583) is the type strain of Mesoplasma coleopterae sp. nov., and strain BARC 857 (= ATCC 49584) is the type strain of Mesoplasma tabanidae sp. nov.
The existence of a unique flora consisting of nonhelical, wall-less procaryotes (class Mollicutes) on plant surfaces and in insects was first documented in 1979, following reports that mollicutes were associated with a variety of tropical plants (9, 15) . Some of the isolates were clearly related to previously described species in the genus Acholeplasma (9) . However, three related strains (15) that exhibited many of the typical growth features of acholeplasmas exhibited sustained growth in serum-free (or cholesterol-free) media only when small amounts (0.04%) of polyoxyethylene sorbitan (Tween 80) were added (23, 26) . Since these mollicute strains grew in the absence of serum or cholesterol, they were eventually described as Acholeplasma florum (14) .
This information prompted efforts to explore the ecology of nonhelical plant mollicutes and the possible relationship of insect hosts to the occurrence and distribution of these organisms. Numerous nonhelical mollicutes were isolated subsequently from a variety of insects and plant surfaces over a wide geographic region that included the United States and Europe (2, 7, 12, 20, [28] [29] [30] [31] [32] 35, 36) . The resulting observations not only provided substantial evidence that nonhelical mollicutes often occur in insects, but offered a logical explanation for the (301) 846-1192. F a : (301) 846-5165. exchange of these organisms between insect hosts and plants. While some of the new isolates appeared to require sterols, many were able to grow in serum-free medium supplemented with 0.04% Tween 80 (2, 28, 31, 32). Since at least two clusters of the plant-or insect-associated organisms lacked a sterol requirement, they were later described as new Acholeplasma species (2, 28).
While the unique growth requirement for Tween 80 suggested the possibility that there are fundamental differences between the new insect and plant mollicutes and classic acholeplasmas, there was no conclusive evidence for this distinction. However, a phylogenetic analysis of 16s rRNA sequences of 47 mollicutes provided evidence that these organisms are more closely related to the spiroplasma-mycoplasma phylogenetic branch than to the acholeplasma branch (33). This proposed position within the class Mollicutes was substantially supported by evidence that A. florum strains share a number of genetic features with Mycoplasma and Spiroplasma species, including the gene coding for enzyme I1 of a phosphoenolpyruvate-dependent sugar-phosphotransferase system (16, 17) , utilization of the UGA codon as a tryptophan signal (17), and genome sizes smaller than those reported for acholeplasmas (4, 18).
On the basis of this information, a proposal was made to revise the taxonomy of the class Mollicutes and to provide separate status for nonhelical, arthropod-or plant-associated mollicutes having growth requirements for serum (genus Entomoplasma) and Tween 80 (genus Mesoplasma) (27) . A new family, the Entomoplasmataceae, was constructed to incorpo-rate the two new genera, and a new order, the Entomoplasmatales, was proposed to include this family and the Spiroplasmataceae.
In this report, we describe the taxonomic features of 20 insect-derived mollicutes collected in the field studies mentioned above and the taxonomic arrangement of these organisms into eight new species in the genus Mesoplasma.
MATERIALS AND METHODS
Cultures. The origins and histories of the strains used in this study are as follows (unless indicated otherwise, all isolates were obtained from insects collected in Maryland in 1983 and 1984): strain PS-lT (T = type strain) was isolated from the hemolymph of a larva of a corn root maggot (Plecia sp.) (Diptera: Bibionidae) collected in Peru in 1982 (7); strain PUPA-1 was isolated from the gut of an adult firefly (Photuris lucicrescens); strains PUPA-2T and PUPA-3 were isolated from the gut of a larva of a firefly (Photun's sp.) (Coleoptera: Lampyridae); strain YJST was isolated from the gut of an adult yellowjacket-like syrphid fly (Diptera: Syrphidae) (7); strain BOUA-1 was isolated from the gut of an adult bumblebee (Bombus sp.) (Hymenoptera: Apidae); strain HEUA-1 was isolated from the gut of an adult skipper (Lepidoptera: Hesperiidae); strain CHPA-2T was isolated from the gut of an adult goldenrod soldier beetle (Chauliognathus pennsylvanicus) (Coleoptera: Cantharidae); strain CNUA-1 was isolated from the gut of an adult soldier beetle (Cantharidae); strain ANUA-1 was isolated from the gut of an adult mining bee (Hymenoptera: Andrenidae); strain ELCA-2T was isolated from the gut of an adult firefly beetle (Ellychnia cormsca) (Coleoptera: Lampyridae); strain GRUA-lT was isolated from the gut of an adult long-horned beetle (Grammoptera sp.) (Coleoptera: Cerambycidae); strains BARC 779T and BARC 780 were isolated from the guts of adult soldier beetles (Chauliognathus sp.) (Coleoptera: Cantharidae) feeding on Canada horseweed (Conyza [Erigeron] canadensis) at Tornillo Flat, Tex., in 198'7; strains BARC 783, BARC 784, and BARC 785 were isolated from gut fluids of other soldier beetles (same species from which strain BARC 779T was isolated) feeding on flowers of the vara dulce tree (Eysenhardtia texana) collected in the Chisos Mountains (Big Bend National Park) of Texas in 1987; strain F1 was isolated from flowers of Eysenhardtia texana in the Chisos Mountains (Big Bend National Park) of Texas at the same time that BARC 783, BARC 784, and BARC 785 were collected; and strain BARC 857T was isolated from gut contents of an adult horse fly (Tabanus abactor) (Diptera: Tabanidae) collected in Kinney County, Tex., in 1987.
All strains were purified by conventional filtration-cloning techniques (24) . The type strains of all previously described Mesoplasma, Entomoplasma, Acholeplasma , and Mycoplasma species, which were isolated from diverse animal, plant, and insect sources, were used in various serologic comparisons; these type strains were obtained from the collection of the Mycoplasma Section, National Institute of Allergy and Infectious Diseases, Frederick, Md. (Table 1) .
Culture medium and cultivation techniques. The procedures used for primary isolation of mollicutes from insect or floral surfaces have been described previously (3). M1D medium (34) was used for initial isolation of most cultures, but all strains could also be grown in SP-4 medium (34), in serum fraction broth containing 1% bovine serum fraction (34), or in a serum-free medium supplemented with 0.04% polyoxyethylene sorbitan monooleate (Tween 80) (Sigma Chemical Co., St. Louis, Mo.) (21) . Most culture media used for growth and characterization studies contained 500 U of penicillin per ml. SP-4 agar plates containing 0.8% Noble agar (Difco Laboratories, Detroit, Mich.) were incubated at 30°C either aerobically (with 5% carbon dioxide in a GasPak system [BBL Microbiology Systems, Cockeysville, Md.]) or anaerobically (hydrogen GasPak system).
Temperature requirements for growth were determined by a previously described procedure (36), using cultures maintained at 10, 18, 25, 28, 30, 32, 35, and 37°C. Early passages of all strains were also maintained for at least five consecutive passages in SP-4 broth in the complete absence of penicillin or other antibiotics. At each subculturing the organisms were plated onto conventional blood agar medium, incubated aerobically at 30 and 37°C for 2 to 10 days, and then examined for bacterial colonies and evidence of reversion to walled forms.
Morphological studies. Selected representative strains of the putative new species were grown in SP-4 broth, and logarithmic-phase cultures were examined by dark-field microscopy at a magnification of X1,250. All strains were also examined by electron microscopy, using procedures described previously Sterol requirement. Growth requirements for sterol were determined either by a standard broth culture method (19, 25) or by a recently described technique (21) for detection of mollicutes with a specific requirement for Tween 80. These tests were usually performed at 30°C.
Tests for biological and biochemical properties. The procedures used to study carbohydrate fermentation and hydrolysis of arginine and urea have been described previously (1). The techniques used to assess filtration characteristics (24) and hemadsorption (10) also have been described previously.
Serological tests. Antisera to the type strains of the eight new species were raised in rabbits by standard techniques (22) . Hyperimmune antisera to the four previously described Mesoplasma species, as well as antisera to five Entomoplasma species, 11 Acholeplasma species, and 100 Mycoplasma species and subspecies, were obtained from the reference collection maintained at the National Institute of Allergy and Infectious Diseases laboratory in Frederick, Md. ( Table 1 ). The standard disc growth inhibition test (8) , in which SP-4 agar and incubation at 30°C were used, was first used to determine the serological interrelationships among the 20 insect isolates. The strains could be grouped into eight distinct species. The eight type strains were then tested in disc growth inhibition tests against antisera to the mollicutes listed in Table 1 . In addition, the eight type strains were also tested in a direct epi-immunofluorescence test (11) . Agar colonies of the eight organisms grown on SP-4 medium were treated individually with fluorescein-conjugated antisera to the various mollicutes listed in Table 1 .
Genomic analysis. The techniques used to extract and purify chromosomal DNAs from mollicutes and to determine genome sizes by pulsed-field gel electrophoresis have been described previously (4, 5). The guanine-plus-cytosine content of each purified DNA was determined by averaging the values obtained by the buoyant density (Bd), melting temperature ( Tm), and high-pressure liquid chromatography (HPLC) techniques (6) . Purified DNA from Spiroplasma citn' (genome size, approximately 1,780 kbp; base composition, 26 mol% guanine plus cytosine) was used as a reference standard.
(36).
RESULTS AND DISCUSSION
Cultural and morphological properties. All 20 strains examined in this study grew rapidly on mycoplasma medium formulations containing serum (fetal bovine serum or horse serum) of anaerobic incubation (Fig. 1) . No evidence of reversion to walled bacterial forms was observed when isolates were grown on medium lacking antibiotics.
The cells in logarithmic-phase cultures of the type strains grown in SP-4 broth were predominantly coccoid, as determined by dark-field microscopy. Fixed and sectioned cells from broth cultures that were examined by electron microscopic techniques again were predominantly coccoid. No evidence of a cell wall was observed in any preparation; representative coccoid cells ranged in diameter from 300 to 500 nm, and each cell was surrounded by a single plasma membrane (Fig. 2) . The morphology of strain YJST has been described previously (7) .
Sterol requirement. Growth of the organisms in serum-free medium alone, serum-free medium containing 0.04% Tween 80, or broth medium containing 15% fetal bovine serum was documented in a recent report (21) . In this study, the abilities of various Mesoplasma species and unclassified mesoplasmas to grow in these three media were compared with the growth responses of various Mycoplasma, Acholeplasma, Entomoplasrna, and Spiroplasma species (21) . The acholeplasmas grew to the suggested end point in all three medium formulations, while the mesoplasmas grew only in serum-free medium supplemented with Tween 80 and in serum-containing media. The entomoplasmas, the mycoplasmas, and most of the spiroplasmas tested grew only in the serum-containing medium formulations. Each of the eight putative Mesoplasma species was also examined by an assay technique in which cell protein yields were measured after growth in various medium formulations containing 0.04% Tween 80 or variable quantities of cholesterol (19) . The responses of all eight strains (data not shown) were similar to the previously described response of strain PUPA-2T (21), indicating that significant growth yields occurred only when media contained Tween 80 or cholesterol.
Biochemical and biological properties. All 20 mollicutes in the group which we studied rapidly induced acidic pH changes in serum fraction broth containing glucose and phenol red indicator. Only the three isolates that we obtained from fireflies (PUPA-1, PUPA-2T, and PUPA-3) hydrolyzed arginine, and no isolate hydrolyzed urea. On SP-4 agar colonies of strain YJST, two isolates related to strain YJST (BOUA-1 and HEUA-1) and strain ELCA-2T exhibited strong hemadsorption activity with guinea pig erythrocytes. Strains PUPA-1, PUPA-2T, and PUPA-3 exhibited weak hemadsorption.
The filtration properties of eight representative strains are summarized in Table 2 . All preparations contained at least lo3 color-changing units of organisms per ml after filtration through the 220-nm-pore-size membranes. The losses during filtration through the series of membranes varied from lo2 to lo6 color-changing units/ml. Serological tests. Growth inhibition and plate immunofluorescence tests performed with antisera or conjugates to the eight type strains indicated that these organisms were not related to each other or to the four previously described Mesoplasma species. However, some of the other insect isolates in the group which we studied exhibited serological relationships (as determined by both growth inhibition and immunofluorescence tests) to the eight representative strains. For example, strains PUPA-1 and PUPA-3 each exhibited 2-mm zones of growth inhibition in tests performed with PUPA-2T antiserum (the homologous response was 3-mm zones); strains BOUA-1 and HEUA-1 exhibited 2-mm zones of growth inhibition in tests performed with YJST antiserum (the homologous response was 4-mm zones); strains CNUA-1 and ANUA-1 exhibited 4-mm zones of growth inhibition in tests performed with GRUA-lT antiserum (the homologous response was 4-mm zones); and five isolates (BARC 780, BARC 783, BARC 784, BARC 785, and F1) exhibited 3-mm zones of growth inhibition in tests performed with BARC 779T antiserum (the homologous response was 4-mm zones). No significant serological relationships were apparent when the eight strains that represented new species were tested against antisera or conjugates to a large number of Acholeplasma, Entomoplasma, and Mycoplasma species.
Genomic analysis. The genome sizes of the eight type strains as determined by pulsed-field gel electrophoresis were as fOllOWS: PS-1, 835 kbp; PUPA-2, 825 kbp; YJS, 905 kbp; CHPA-2, 930 kbp; ELCA-2, 920 kbp; GRUA-1, 885 kbp; BARC 779,870 kbp; and BARC 857,930 kbp. These values are similar to the values determined previously by pulsed-field gel electrophoresis folr the genome sizes of the four previously described Mesoplasma species and are consistent with data from previous reports that documented the differences between the genome sizes of Mesoplasma and Acholeplasma species (4, 18).
The base compositions (guanine-plus-cytosine contents) of the DNAs of the eight strains were as follows (as determined by both Bd and 1'3, methods): PS-lT, 31.6 mol%; PUPA-2T, 28.8 mol%; YJST, 27.6 mol%; CHPA-2T, 28.3 mol%; ELCA-2T, 26.5 mol%; GRUA-lT, 29.1 mol%; BARC 779T, 27.8 mol%; and BARC 857T, 28.1 mol%.
Habitat. Although Mesoplasma florum was first isolated from flowers in subtropical Florida (14, 15) , it was soon apparent that this organism is also present in such insect hosts as deer flies and wasps (7) . This mollicute has also been isolated from beetles and other wasp species (31,32), as well as from other plant hosts (32). The initial characterization of Mesoplasma entomophilum and subsequent isolations from members of more than nine different genera of insects (7, 28, 31, 32) clearly established that this species is one of the most widespread wall-less procaryotes in the insect flora. This organism has also been isolated from plant surfaces (32). Two other Mesoplasma species, Mesoplasma seifertii and Mesoplasma lactucae, so far have been isolated only from plant sources (2, 20) .
Details concerning the isolation of the eight new mesoplasmas described in this paper from insects and preliminary descriptions of these organisms have been published previously (31,32). Like M. entomophilum, these organisms were isolated from a variety of insect hosts, including beetles, bees, butterflies, fireflies, horse flies, and other flies, representing more than 11 different genera. The only plant-associated strain in this collection (strain F1) was found to be serologically related to four other isolates (members of the strain BARC 779T group) obtained from gut fluids of beetles feeding on the same plant. It is likely that other insect-associated strains described in this paper will eventually be isolated from plants, where they may be present as contaminants.
It should be noted that some insects colonized with Mesoplasma species might also harbor other non-sterol-requiring Acholeplasma species (such as Acholeplasma axanthum) (32) or even sterol-requiring Entomoplasma species (36) and Spiroplasma species (12) . Thus, isolates of putative mollicutes obtained from insects should be subjected to careful cloning and purification, and their ability to grow in serum-free and Tween 80-supplemented broth media should be assessed (21) . In characterization studies, extensive serological tests performed with antisera to previously described species in each genus should be carried out. Finally, putative new species that fail to react with Mesoplasma or Entomoplasma antisera should be tested against antisera to Acholeplasma and Mycoplasma species, since a few plant isolates are members of species belonging to these genera.
The properties of the eight representative strains described in this paper fulfill the following essential criteria (13) for species belonging to the class Mollicutes: absence of a cell wall, filterability, lack of reversion to walled bacteria when the organisms are grown in antibiotic-free media, penicillin resistance, and production of typical colonial forms on agar. The lack of a growth requirement for sterol and the ability of 0.04% polyoxyethylene sorbitan (Tween 80) to support growth in serum-free media place these organisms in the order Entomoplasmatales, the family Entomoplasmataceae, and the genus Mesoplasma (27) . Finally, serological comparisons of the strains performed with a collection of antisera to the four previously described Mesoplasma species and with antisera prepared to a variety of other mollicutes demonstrated that the strains which we examined are not related at the species level to other members of the genus Mesoplasma or to other mollicutes. Therefore, we propose the following taxonomic designations and summarize the properties of each new species below.
Description of Mesopiusma pleciae sp. nov. Mesoplasma pleciae (plec'i.ae. M. L. gen. n. pleciae, of Plecia, referring to the genus of corn maggot [Plecia sp.] from which the organism was first isolated). Cells are primarily coccoid, ranging in diameter from 300 to 500 nm. Cells lack true cell walls. Nonmotile. Colonies on solid medium containing 0.8% Noble agar usually have the appearance of fried eggs. Chemoorganotroph. Acid is produced from glucose. Does not hydrolyze arginine or urea. Agar colonies do not hemadsorb guinea pig erythrocytes.
Cholesterol or serum is not required for growth, but growth in serum-free media depends on the presence of 0.04% Tween 80 (polyoxyethylene sorbitan).
The temperature range for growth is 18 to 32°C; optimum growth occurs at 30°C.
Serologically distinct from other Mesoplasma species.
Isolated from the hemolymph of a larva of the corn root maggot (Pleciu sp.) (Diptera: Bibionidae) in Peru.
Pathogenicity for plants and insects has not been determined.
The average genome size is 830 kbp. The guanine-pluscytosine content of the DNA is 31.6 mol%, as determined by Bd, T,, and HPLC methods.
The type strain is PS-1 (= ATCC 49582). Description of Mesoplusma photuris sp. nov. Mesoplusma photuris (pho.tur'is. M. L. gen. n. photuris, of Photuris, referring to the genus of firefly beetle [Photuris s~. ] from which the organism was first isolated). Cells are primarily coccoid, ranging in diameter from 300 to 500 nm. Cells lack true cell walls. Nonmotile. Colonies on solid medium containing 0.8% Noble agar usually have the appearance of fried eggs. Chemoorganotroph. Acid is produced from glucose. Hydrolyzes arginine but not urea. Agar colonies do not hemadsorb guinea pig erythrocytes.
The temperature range for growth is 10 to 32°C; optimum growth occurs at 30°C.
Serologically distinct from other Mesoplusma species.
Isolated from larval and adult gut fluids of fireflies (Photuris lucicrescens and other Photuris spp.) (Coleoptera: Lampyridae) in Maryland.
The average genome size is 825 kbp. The guanine-pluscytosine content of the DNA is 28.8 mol%, as determined by Bd, T,, and HPLC methods.
The type strain is PUPA-2 (= ATCC 49581). Description of Mesoplusma syrphidae sp. nov. Mesoplusma syrphidue (syr'phid.ae. M. L. fem. gen. n. syrphidue, of a syrphid, referring to the syrphid fly family [Syrphidae] [the organism was first isolated from a syrphid fly]). Cells are primarily coccoid, ranging in diameter from 300 to 500 nm. Cells lack true cell walls. Nonmotile. Colonies on solid medium containing 0.8% Noble agar usually have the appearance of fried eggs. Chemoorganotroph. Acid is produced from glucose. Does not hydrolyze arginine or urea. Agar colonies hemadsorb guinea pig erythrocytes.
The temperature range for growth is 10 to 32°C; optimum growth occurs at 23°C.
Serologically distinct from other Mesoplasma species. Isolated from the guts of an adult yellowjacket-like syrphid fly (Diptera: Syrphidae), a bumblebee (Bombus sp.), and a skipper (Lepidoptera: Hesperiidae) in Maryland.
The average genome size is 905 kbp. The guanine-pluscytosine content of the DNA is 27.6 mol%, as determined by Bd, T,, and HPLC methods.
The type strain is YJS (= ATCC 43706). Description of Mesoplusma chauliocola sp. nov. Mesoplasma chauliocolu (chau.li.o'co.la. M. L. n. chuulio, first part of the genus name of the goldenrod beetle; L. n. incolu, inhabitant; M. L. masc. n. chauliocolu, inhabitant of the goldenrod beetle). Cells are primarily coccoid, ranging in diameter from 300 to 500 nm. Cells lack true cell walls. Nonmotile. Colonies on solid medium containing 0.8% Noble agar usually have the appearance of fried eggs. Chemoorganotroph. Acid is produced from glucose. Does not hydrolyze arginine or urea. Agar colonies hemadsorb guinea pig erythrocytes.
The temperature range for growth is 10 to 37°C; optimum growth occurs at 32 to 37°C.
Serologically distinct from other Mesoplusmu species. Isolated from the gut fluid of an adult goldenrod soldier beetle (Chuuliognuthus pennsylvanicus) (Coleoptera: Cantharidae) in Maryland.
The average genome size is 930 kbp. The guanine-pluscytosine content of the DNA is 28.3 mol%, as determined by Bd, T,, and HPLC methods.
The type strain is CHPA-2 (= ATCC 49578). Description of Mesoplasma corruscae sp. nov. Mesoplusma corruscue (cor.rus'cae. M. L. fem. gen. n. cormscae, of cormscu, referring to the species of firefly beetle [Ellychnia corrusca] from which the organism was first isolated). Cells are primarily coccoid, ranging in diameter from 300 to 500 nm. Cells lack true cell walls. Nonmotile. Colonies on solid medium containing 0.8% Noble agar usually have the appearance of fried eggs. Chemoorganotroph. Acid is produced from glucose. Does not hydrolyze arginine or urea. Agar colonies hemadsorb guinea pig erythrocytes.
Serologically distinct from other Mesoplasma species. Isolated from the gut of an adult firefly (Ellychnia corrusca) (Coleoptera: Lampyridae) in Maryland.
The average genome size is 920 kbp. The guanine-pluscytosine content of the DNA is 26.4 mol%, as determined by Bd, T,, and HPLC methods.
The type strain is ELCA-2 (= ATCC 49579). Description of Mesoplasma grammopterae sp. nov. Mesoplasma grummopterae (gramm.op'ter.i.ae. M. L. fem. gen. n. grummopterue, of Grummopteru, referring to the genus of beetle [Grammoptera sp.] from which the organism was first isolated). Cells are primarily coccoid, ranging in diameter from 300 to 500 nm. Cells lack true cell walls. Nonmotile. Colonies on solid medium containing 0.8% Noble agar usually have the appearance of fried eggs. Chemoorganotroph. Acid is produced from glucose. Does not hydrolyze arginine or urea. Agar colonies do not hemadsorb guinea pig erythrocytes.
The temperature range for growth is 10 to 37°C; optimum growth occurs at 30°C.
Serologically distinct from other Mesoplasma species. Isolated from the guts of an adult long-horned beetle (Grummopteru sp.) (Coleoptera: Cerambycidae), an adult soldier beetle (Cunthuridue), and an adult mining bee (Hymenopteru: Andrenidae) in Maryland.
Pathogenicity for plants and insects has not been determined. The average genome size is 885 kbp. The guanine-pluscytosine content of the DNA is 29.1 mol%, as determined by Bd, T,, and HPLC methods.
The type strain is GRUA-1 (= ATCC 49580).
